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(54) Reducing radar reflections 



(57) To reduce radar reflections from 
a body its wall is a quarter- 
wavelengh-thick insulating layer 6 
(GRP) between metallic layers 7, 8, 
the outer layer being partially 
transmissive. 
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The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Improvements in or relating to bodies of 
low response to radar beams 

5 

This invention relates to bodies, and in parti- 
cular to flying machines, which are required 
to provide as little response as possible to a 
probing radar beam. 

10 Whilst not limited thereto in its application, 
the invention is particularly applicable to 
miniature unmanned helicopters provided with 
surveillance equipment, such as a television 
apparatus, and the means for transmitting 

1 5 surveillance information back to a control sta- 
tion. 

The general configuration of a typical minia- 
ture helicopter of the above type is shown in 
Fig. 1 of the accompanying drawing. 

20 Referring to Fig. 1, the body 1 of the 

helicopter is formed of glass reinforced plastic 
and is shaped to provide a small a target as 
possible both to the eye and to a radar beam. 
At one end of the body 1 a motor (not shown) 

25 typically of 40 horse power is enclosed within 
a pod 2 and connected to drive rotor blades 
3. At the other end of the body 1 , the 
lowermost end when the helicopter is in nor- 
mal flight, is provided a window area 4 

30 through which the surveillance apparatus 
views the earth surface over which the heli- 
copter is flying. Radio transmitting apparatus 
(not shown) is provided to relay surveillance 
information back to a control station. The 

35 principal purpose of such a helicopter is to 
position itself over enemy lines in order to 
observe and relay information concerning 
movement and dispositions within the enemy 
lines. 

40 As will be appreciated the survival time of 
such a helicopter in active service depends to 
a great extent upon the length of time it takes 
for the enemy to detect it presence and whilst 
visual detection is not impossible, the main 

45 problem concerns detection by a ground ra- 
dar. It is known to cover the major parts of 
the outer surface of the body 1 with a layer, 
represented at 5, of radar absorbing material 
(RAM), usually of reticulated plastic foam. The 

50 use of such material can often reduce the 

radar return from the surface of the body 1 by 
up to 16 dB. 

The present invention seeks to provide an 
improved flying machine, and in particular an 

55 improved miniature unmanned surveillance 
helicopter, in which, under some circum- 
stances, a radar return from the surface 
thereof will be considerably attenuated. 
According to this invention in its broadest 

60 aspects a body is provided having a wall liable 
to be presented to a radar beam, at least part 
of said wall consisting of a layer of insulating 
material having an inner substantially continu- 
ous layer of metal and an outer layer of metal 

65 which is semi-transmissive so as to allow 



passage therethrough of part of said radar 
beam, said layer of insulating material being 
of a thickness substantially equal to 

70 A 

4 

or an odd multiple thereof, whereby destruc- 

75 tive combination occurs of the returns from a 
radar beam of wavelength A due to reflections 
from said inner and outer metal layers. 

Whilst said outer layer of metal may be a 
continuous layer which is semi-transmissive 

80 (e.g. 60% transmissive) preferably said outer 
layer is a patterned layer. 

According to this invention in its preferred 
aspects, a flying machine is provided having a 
wall liable to be presented to a radar beam, at 

85 least part of said wall consisting of a layer of 
insulating material having an inner substan- 
tially continuous layer of metal and an outer 
layer of metal which is patterned so as to 
allow passage therethrough of said radar 

90 beam, said layer of insulating material being 
of a thickness substantially equal to 

A 

95 4 

or an odd multiple thereof, whereby destruc- 
tive combination occurs of the returns from a 
radar beam of wavelength A due to reflections 

100 from said inner and outer metal layers. 

Preferably said flying machine is an un- 
manned miniature helicopter. 

Preferably said layer of insulating material is 
a layer of glass reinforced plastic. 

1 05 Said outer layer of metal may be provided 
in any of a number of different patterns. For 
example, said outer layer of metal may be 
provided as a pattern of strips, horizontal or 
vertical with respect to the normal attitude of 

110 the helicopter when flying; or a mesh of 

crossing strips; or a matrix of round elements, 
interconnected or otherwise, or a matrix of 
ring shaped elements, interconnected or 
otherwise; or a matrix of diamond shaped 

115 elements, solid or open framed and intercon- 
nected or otherwise; or a matrix of squares 
solid or open framed and interconnected or 
otherwise. 

Preferably a layer of radar absorbing ma- 
120 terial, R.A.M. as known per se is provided to 
cover said outer metal layer. 

The invention is further described with ref- 
erence to Figs. 2 to 1 0 of the accompanying 
drawing in which Fig. 2 is a cross section 
1 25 through part of the wall of the body of an 

unmanned miniature helicopter in accordance 
with the present invention. 

Fig. 3 is a perspective view of part of the 
outer wall of the helicopter shown in Fig. 2, 
130 and Figs. 4 to 1 0 illustrate a selection of 
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other patterns which may be used for the 
outer metal layer 8 of the wall of the helicop- 
ter of Fig. 2. 

Referring to Fig. 2 except for the nature of 
5 the wall of the body 1 of the helicopter the 
general construction is similar to that illus- 
trated in the accompanying Fig. 1 . The wall 
consists of a layer 6 of glass reinforced plastic 
having a thickness t equal to 

10 

A 
4 

1 5 where A is the wavelength of a known radar 
to which the helicopter is liable to be exposed 
during operation. The inner surface of the 
layer 6 is provided with a continuous layer 7 
of metal formed by deposition, or otherwise. 

20 The outer surface of the layer 6 is provided 
with a pattern layer of metal, again formed by 
deposition or otherwise, the pattern in this 
case consisting of a series of isolated strips 8. 
The outer pattern metal layer formed by the 

25 strips 8 is itself covered by a layer 9 of radar 
absorbing material, in this case reticulated 
plastic foam. As best seen from Fig. 3, in 
which part of the outer layer 9 of radar 
absorbing material has been cut away, the 

30 strips 8 in this case extend horizontally with 
regard to the normal flying attitude of the 
helicopter. 

Referring to Fig. 4, in this case the conduc- 
tive member layer 8 is provided as a pattern 

35 of vertically extending strips. 

Referring to Fig. 5, in this case the outer 
metal layer 8 is provided as a pattern consist- 
ing of a mesh of crossing horizontally and 
vertically extending strips. 

40 Referring to Fig. 6, in this case the outer 
metal layer 8 is provided as a series of 
discrete circular elements arranged in a matrix 
of rows and columns. 

Referring to Fig. 7, in this case the outer 

45 metal layer 8 is provided as a series of 

discrete solid square elements arranged in a 
matrix of rows and columns. 

Referring to Fig. 8, in this case the outer 
metal layer 8 is provided as a series of 

50 discrete solid diamond shaped elements ar- 
ranged in a matrix of rows and columns. 

Referring to Fig. 9, in this case the outer 
metal layer 8 is provided as a series of 
discrete solid diamond shaped elements ar- 

55 ranged in a matrix of rows and columns, in 
this case interconnected. 

Whilst not illustrated, in further modifica- 
tions the elements of Figs. 6 and 7, are 
interconnected in a manner similar to that 

60 shown for the elements in Fig. 9 and further- 
more, in further modifications the individual 
elements may be open framed, (e.g. rings in 
the case of Fig. 6). In further modifications, 
the individual elements are arranged in geo- 

65 metric patterns other than in simple rows and 



columns, for example, as illustrated in Fig. 
10. 

CLAIMS 

70 1 . A body having a wall liable to be 
presented to a radar beam, at least part of 
said wall consisting of a layer of insulating 
material having an inner substantially continu- 
ous layer of metal and an outer layer of metal 

75 which is semi-transmissive so as to allow 
passage therethrough of part of said radar 
beam, said layer of insulating material being 
of a thickness substantially equal to 

80 A 

4 

or an odd multiple thereof, whereby destruc- 
85 tive combination occurs of the returns from a 
radar beam of wavelength A due to reflections 
from said inner and outer metal layers. 

2. A body as claimed in claim 1 and 
wherein said outer layer of metal is a continu- 

90 ous layer which is semi-transmissive. 

3. A body as claimed in claim 2 and 
wherein said outer layer of metal is 60% 
transmissive. 

4. A body as claimed in claim 1 and • 
95 wherein said outer layer is a patterned layer. 

5. A flying machine having a wall liable to 
be presented to a radar beam, at least part of 
said wall consisting of a layer of insulating 
material having an inner substantially continu- 

1 00 ous layer of metal and an outer layer of metal 
which is patterned so as to allow passage 
therethrough of said radar beam, said layer of 
insulating material being of a thickness sub- 
stantially equal to 

105 

A 
4 

110 or an odd multiple thereof, whereby destruc- 
tive combination occurs of the returns from a 
radar beam of wavelength A due to reflections 
from said inner and outer metal layers. 

6. A flying machine as claimed in claim 5 
115 and wherein said flying machine is an un- 
manned miniature helicopter. 

7. A machine as claimed in claim 5 or 6 
and wherein said layer of insulating material is 
a layer of glass reinforced plastic. 

1 20 8. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 
provided as a pattern of strips, horizontal or 
vertical with respect to the normal attitude of 
the helicopter when flying. 

125 9. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 
a mesh of crossing strips. 

1 0. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 

1 30 a matrix of round elements, interconnected or 



3 



GB2 163 296A 



3 



otherwise. 

11. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 
a matrix of ring shaped elements, intercon- 

5 nected or otherwise 

12. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 
a matrix of diamond shaped elements, solid or 
open framed and interconnected or otherwise. 

10 13. A machine as claimed in any of claims 
5 to 7 and wherein said outer layer of metal is 
a matrix of squares solid or open framed and 
interconnected or otherwise. 

14. A machine as claimed in any of the 
1 5 above claims and wherein a layer of radar 

absorbing material, R.A.M. as known per se, 
is provided to cover said outer metal layer. 

15. An unmanned miniature helicopter 
substantially as herein described with refer- 

20 ence to Figs. 2 and 3 of the accompanying 
drawing. 

CLAIMS 

Amendments to the claims have been filed, 
25 and have the following effect- 
Claims 1-15 above have been deleted. 
New claims have been filed as follows:- 
1 . A body having a rigid structural wall of 
insulating material liable to be presented to a 
30 radar beam, wherein at least part of said wall 
is provided with an inner substantially contin- 
uous layer of metal and an outer layer of 
metal which is semi-transmissive so as to 
allow passage therethrough of part of said 
35 radar beam, said at least part of said wall 
being of a thickness substantially equal to 



helicopter when flying. 

9. A body as claimed in any of the above 
claims and wherein said outer layer of metal is 
a mesh of crossing strips. 
70 1 0. A body as claimed in any of the above 
claims 1 to 8 and wherein said outer layer of 
metal is a matrix of round elements, intercon- 
nected or otherwise. 

11. A body as claimed in any of the above 
75 claims 1 to 8 and wherein said outer layer of 

metal is a matrix of ring shaped elements, 
interconnected or otherwise. 

12. A body as claimed in any of the above 
claims 1 to 8 and wherein said outer layer of 

80 metal is a matrix of diamond shaped ele- 
ments, solid or open framed and intercon- 
nected or otherwise. 

13. A body as claimed in any of the above 
claims 1 to 8 and wherein said outer layer of 

85 metal is a matrix of squares solid or open 
framed and interconnected or otherwise. 

14. A body as claimed in any of the above 
claims and wherein a layer of radar absorbing 
material (R.A.M.) is provided to cover said 

90 outer metal layer. 

15. An unmanned miniature helicopter 
substantially as herein described with refer- 
ence to Figs. 2 and 3 of the accompanying 
drawing. 
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or an odd multiple thereof, whereby destruc- 
tive combination occurs of the returns from a 
radar beam of wavelength A due to reflections 
45 from said inner and outer metal layers. 

2. A body as claimed in claim 1 and 
wherein said outer layer of metal is a continu- 
ous layer which is semi-transmissive. 

3. A body as claimed in claim 2 and 
50 wherein said outer layer of metal is 60% 

transmissive. 

4. A body as claimed in claim 1 and 
wherein said outer layer is a patterned layer. 

5. A body as claimed in any of the above 
55 claims and wherein said wall is of glass rein- 
forced plastic. 

6. A body as claimed in any of the above 
claims and in the form of a flying machine. 

7. A body as claimed in claim 6 and in 
60 the form of an unmanned miniature helicop- 
ter. 

8. A body as claimed in claim 7 and 
wherein said outer layer of metal is provided 
as a pattern of strips, horizontal or vertical 

65 with respect to the normal attitude of the 



